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Abstract: A rapid and accurate determination method of ultra-trace amounts of germanium in spring

water by ICP-MS has been developed. Mass number 74 was not only the best mass but also the smallest

mass interference. Only 30% of water samples contain germanium more than 0.1 pg/L, and a few of them

has organogermanium species.
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Table 1. Instrumental parameters for the Elan 5000 ICP-
MS

RF Power forward 1000 W

Argon flow plasma 14.9 L/min.
Nebulizer 0.95 L/min.
Auxiliary 0.90 L/min.

Cone(sampler, skimmer) nickel

Nebulizer Ryton cross flow

Resolution 0.8%+0.1

Replicate time 100 ms

Sweeps/replicate 3

Number of replicates 5

Point across peak 1

Replicate time 900 ms
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Table 2. Relative natural abundance and potential mass in-
terferences

Element Mass Abundance Isobaric
No. (%) interference
Zn 64 48.89
66 27.81
67 4.11 -
68 18.57 -
70 0.62
Ga 69 60.4 -
7 396 -
Ge 70 20.52 "Zn
72 27.43 -
73 7.76 -
74 36.54 se
76 7.76 Se
As 75 100 -
Se 74 0.87 -
76 9.02 -
77 7.58
78 23.52 -
80 49 .82 -
82 919 -
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Table 4. Interferences from oxide and doubly charged ions

Element Oxide and doubly charged ion
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Table 3. Background species for H,O (5% HNO3), 5% H;SO, and 5% HC]

Mass of Ge H,O (5% HNO;) 5% H,S0, 5% HCI
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Table 5. Distribution of Ge in spring waters

No. of sample Found Ge (ug/lL)
100 Not detected (D.L.<0.1)
25 0.1~1.0
15 1.0-5.0
5 5.0~-20.0
5 100~2500
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Table 6. Analysis of germanium in spring water (unit:

mg/L)

Analytical method

Sample ICP-MS ICP-AES HG-ICP-AES HOICP-AES
(direct)  (direct) (direct) (after pre-
treatment)

1 0.43 0.48 0.040 047

2 2.51 2.72 0.220 2.62

3 0.58 0.58 0.054 0.59




124

Table 7. Recovery of the Ge from water

Amount Found Recovery* C.V.**
Element added average %) %)
(pg/mL) (pg/ml) '
Ge 3.00 2.99 99.7 228

*Average value of five runs. **Coefficient of variation.
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